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We. Deutsche GojLD-Uha> Silbbr- 

SCHEIDEANSTALT VORMALS ROESSLBR, Of 9 

Weissfrauenstrasse, Frankfurt (Main) 1, 
Germany, a Body Corporate organised 
under the laws of Germany, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to us, and the 
method by wiiich it is to be performed, to be 
particularly described in and by the foUow- 
mg statement: — 

Tnis invention relates to a process for the 
improvement of lacquers by introducing 
finely divided silicon dioxide into lacquefTS. 
which process is particularly suitable for the 
handling of hi^y active silicon dioxide 
which has been pyrogenically produced by 
decomposition of volatile silicon compounds 
HI the vapour phase. 

It is known that pyrogenically obtained 
silicon dioxide can advantageously be used, 
in oompaiatively small quantities, in lac- 
quers as a substance for delaying sedimen- 
tation or as a matting agent. This oxide, 
which consists predommandy of particles of 
about 5 to 100 xlC* mm. and has a large 
specific surface, is not easily incorporated 
into liquids, because, on the one hand, it 
hsLS a low bulk density and, on the other 
hand, it forms ligjit dusL Consequently, it 
is frequently necessary to combine small 
quan^es of pyrogenic silicon dioxide with 
the lacquer on a roll stand in order to ob- 
tain a homogeneous distribution with uni- 
form wetting. 

It has now been found that these diffi- 
culties experienced when using pyrog«iic 
silicon dioxide, which h of great interest in 
the lacquer industry, can efi^ectively be 
avoided if the finely-divided silicon dioxide 
IS processed to form a liquid dispersion with 
a high solids content which amounts to at 
least 25% by weight but preferably 30 — 45% 
by weight and this dispersioji is then added 
IPrice 4s. 6d.} 



to the lacquer, the dispersing agient having 
a predominantly polar character. The re- 
sult hereby obtained is that all ^ quantity 
of lacquer does not have to be processed <m 
the loM stand, since the distribution of tiie 
dispersion in the lacquer can be ^ected in 
an extremdly ^ort time by stirring. The 
production of the dispersion from the finely 
divided silicon dioxi^ oxide and the liquid 
dispersing agient can on the oihet hand be 
achieved without any appreciable labour ex- 
pense though the dis|»rsion itself must be 
produced by trituration on a roll stand. 

The process of the present inv^tion is 
based on the surprising discovery that ocr- 
tam liquids, in spite of the known strong 
thickening action of finely divided silicon 
dioxide are unexpectedly able to take up 
large quantities of this solid without losing 
their liquid character. It is however neces- 
sary for this purpc^e to use certain disper- 
sion liquids, which mxist not only be com- 
patible with the lacquer constituents, but 
must above all have a polar c^aract^. i.e. 
comprise predominantly hydiophilic groups. 
Whereas non-polar liquids have only a com- 
paratively small absorption power for pyro- 
genically obtained silicon dioxide, and are 
not suitable as disp^ing agents for the pur- 
poses of the present inventkm. liquids hav- 
ing polar and non-polar groups In the mole- 
cule have unexpectedly proved to be quite 
suitable. The same also applies as regards 
mixtures of polar and non-'polar substances 
which, in the same way as the liquids men- 
tioned above can readily absorb 40 to 50% 
of their weight of the solid without any 
thickening into pastes or even pseudo-solid 
elements. Some of the disp^ing agents 
suitable for the purposes of the invention 
are set out below in Table I this table indi- 
cating their absorption capacity for pyro- 
genically obtained silicon dioxide with a par- 
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surface of about 200 m^/& 
are liquids. 

Tabls I. 



Dispersing agent 
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Methanol 

Ethanol 

/i-propanol 

n-butanol 

f-propanol 

{-butanol 

Isanol 

(60%/z-butanol + 
40% z-butanol) by weigjit 
Ethylene glycol monomethyl eth«: 
Ethylene glycol monobu^I ether 



Toluene 
Benzene 
Benzme (b.p. 
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Toluene, benzene and benzine are ex- 
amples of non-polar liquids in the last part 
of the table for comparison with the polar 
liquid* and it will be seen £rom the table how 
great the difference is as regards &e absorp- 
tion power of these two types of liquids. 

The following table reproduces corres- 
ponding experiments which were carded out 
with mixtures of polar and non-polar 
liquids, on a sample of pyrogenic sHicon di- 
oxide different from that used in tiie experi- 
ments reported in Table I bat of similar par- 
ticle ^ze. 

Table XL 

Silioon; 

Dispeising agent dioxide % 
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Ethanol/benzene, 


90/10 by weight 
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90/10 by weight 
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Ethanol/toluCTe* 




90/10 by weight 
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i-propanol - 


... - 33 


f-propanol/benzine^ 




90/10 by w^iJit" 
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85/15 by weight 


38 


/-propanol/toluene. 




85/15 by weight 


43 


Benzme (b.p* <140** C.) 
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Benzene 


11 


Toluene 


11 



The table shows that &e use of dispers- 
ing agents consisting of a mixture of polar 
and non-polar liquids enables the maximum 
absorption power for finely divided silioon 
dioxide to be raised far beyond the values 
whidi aie to be expected additively. 



described dispersions with a high solid con- 
tent is that these dispersions unexpectedly 
have an extremely favourable storage 
capacity. For example, should a dispersion 65 
of 40% by weight of pyrogenic silicon di- 
oxide in rt-butanol be stored for 5 wedcs in 
a container having a cover which is a tight 
fit, the dispersion is only slightly thickened 
and can readily be liquefied by stirring for* 70 
a short time. Another dispersion of similar 
composition was still completely liquid tra- 
der &e same conditions, after the same stor- 
age time. 

Hiis property of the disx>ersions used ac- 75 
cording to the invmtion was also verifi^ 
by viscosity naeasurements. It was found 
that both the viscosity itself, and also the 
thixotropic properties of the highly concen- 
trated dispersions* had remained almost 80 
completely unchanged over a period of 3 
weeks, so that even after this storage period^ 
the said dispersions ^coukl be tised immed- 
iately for introducing fillers into lacquers. 

For carrying the jirocess of the invention Bo 
into practice^ it has proved to be particu- 
larly advantageous for the dispersion not 
to be added directly to the lacqim:, but, for 
it to be introduced by simple stirring mto 
diluted lacquer and <mly then to combine 90 
the latter with the lacquer. This produce 
a particularly simple and uniform distribu- 
tion of the silicon dioxide in the lacqu^, this 
Heading to a matting which is comjdetely 
free from spots whm the lacquw is em- 05 
ployed. 

The invCTtion is furdier illustrated by the 
following example: — 

A 35% by weight disp^ion of a finely 100 
divided pycog^c dlca, known under ^ 
Registered Trade Mark "Aerosil". in n- 
butanol was prepared by grindmg on a roll 
stand. The compo^tion of the nitio-ceHu- 
-lose lacquer to be matted was as follows : — 105 

Parts 
by weight 

Toluene 306 

n-butyl acetate, 85% 150 

Ethyl acetate 122 110 

n-butanol 31 

Collodion cotton 

(moist wiA butanol) „. 262 

Collodion cotton (dry) 170 

Dibutyl phthalate 38 115 

Modified urea resin (CJxesin B) 88 

^Used as dilu«it was a mixture consisting 



Toluene 

rt-butyl acetate (85%) 
Ethyl acetate ... 
if^btttand 



Parts 
306 
156 
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31 
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The di spersion p repared as imtially des- 

crlbed was incorporated by stirring in a 
quantity of 5.3 g., corresponding to a soHd 
content of 1.85 g. of silicon dioxide, into a 
5 dilution of the lacquer, using a hi^^peed 
stirrer mechanism and 80 parts by weight 
of this diluted lacqu^ were mixed wi& 100 
parts by weight of lacquer. There was ob- 
tained a lacquer having exceptionally good 

10 matting power, in which sedimentation or 
demixing phenomena did not occur ov^ a 
period of 4 weeks. 

WHAT WE Ca^AIM IS: — 

1. A process for the improvement of 
15 lacquers by introducing finely divided sili- 
con dioxide prepared pyrogenically, into 
lacquers, wherein the finely divided silicon 
dioxide is added to the lacquer in the form 
of a liquid dispersion with a solid content 

.20 of at least 25% by weight in a dispersing 
agent with a predominantly polar character. 

2. A process as claimed in Claim 1, 
wherein the solid content of the dispersion 
is 30 to 45% by weight. 



-3. — A-process-as-ciaimed in Oa im 1 or — 2&. 



2, wh^ein ^e dispersing ag»t contains 
polar and non-polar groups. 

4. A process according to Claim 1 or 2. 
wherein the dispersing ag^t is a mixtuxe 

of polar and non-polar sutetances. 30 

5. A process as claimed in any of 
Oaims 1 to 4, wbeiein the silicon dioxi^ 
dispersion is added to diluted lacqu^ and 
this mixture is then added to the lacquer. 

6. A process for the improvement of 35 
lacquCTS substantially as described with 
reference to die example. 

7. Improved lacquers whenev^ pro- 
duced by the proce^ daimed in any of the 
preceding claims. 40 

ELKINGTON & FIFE, 
Consulting Chemists and 
Chartered Patent Agents, 
Bank Chambers, 329 High Holbom, 
London. W.Cl, 
Agents* tm the Applicants. 
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